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1. ABSTRACT 
The current Australian Medical Guidelines for holding a driver’s license provides a 
standard for peripheral visual field loss in which the remaining field should be no less 
than 120 degrees across the horizontal plane. Twentyfour patients fulfilling this 
requirement, were tested by the Sydney University Driving Rehabilitation team 
(comprising an Orthoptist, an Occupational Therapist and a Driving Instructor). These 
patients had conditions acquired following head injury, stroke or medical problems that 
often result in reduced peripheral vision. Both an off-road (clinical) assessment and an 
on-road (driving) assessment were undertaken. Reduced visual fields correlated 
significantly with reduced driving performance. It was concluded that clients with 
reduced peripheral fields require appropriate testing and rehabilitation to ensure safe 
driving performance.  
 
2. INTRODUCTION 
 
Peripheral vision enables drivers to be alerted to information which is outside their direct 
line of sight and has the potential to impact on both passage and performance. This 
information includes, the detection of signs and road markings that warn the driver about 
changing conditions (e.g., change in speed, or that the car is approaching a pedestrian 
crossing), provides navigational advice (e.g., information on sign posts) and, enables 
hazards to be avoided (e.g., a pedestrian who is walking on to the road between cars or a 
vehicle which may be on a collision path). Once this information has been detected 
peripherally, the central and superior sighted part of the eyes can be directed to the object 
to determine its significance in altering the driving direction.  
 
A reduction in the peripheral vision, such as is caused by ocular or neurological 
conditions, can decrease the peripheral vision and therefore the detection of peripheral 
visual stimuli. It can be argued that a reduced visual field may lead to motor vehicle 
accidents. For example, Johnson and Keltner (1983) found a link between binocular field 
loss and motor vehicle accidents. Similarly, Szlyk, Alexander, Severing, and Fishman 
(1992) found that the extent of the horizontal visual field was also a good predictor of 
motor vehicle accidents. In contrast, Fishman, Anderson, Stinson, and Harque (1981) 
found, that in patients with retinitis pigmentosa, there was no link between the visual 
field defects and motor vehicle accidents. These studies used self reports of  motor 
vehicle accidents, and responses to laboratory tests (including simulator driving 
programs) as measures of driving performance. There has been no link established 
between the presence of visual field defects and on-road performance. 
 
In Australia the standard of visual field is used as one criterion for the ability to hold a 
drivers’ license (120 degrees across the horizontal meridian using a IV4e target on the 
Goldmann perimeter). It is assumed that a driver who does not meet this standard will 
experience difficulty identifying information in the driving environment and be unsafe. 
Thus any driver who does not meet this standard or who has a quadrant defect can only 
hold a license at the recommendation of an eye care specialist. Implicit in this standard is 
acceptance that anyone with a visual field larger than the guidelines will be a safe driver.  
 
As driving is considered to be an important part of life there are constant challenges to 
the guidelines and questions raised regarding the safety of drivers who have minimal 
field defects . One method of determining the safety of a driver with a field loss is for 
them to demonstrate their ability to drive in an existing driving environment. The current 
paper reports the outcome of the on-road  driving assessment for subjects who meet the 
minimum requirements of the guidelines, yet may have visual field loss. 
 
3. METHOD 
 
Clients who had been referred to the Driver Rehabilitation Centre at Sydney University 
were included in this study. Each subject’s visual field had to be larger than the standard 
laid down by the licensing authority (this included clients with quadrantanopia). All other 
aspects of vision were within the medical guidelines. Therefore each subject had a 
minimum acuity of 6/12 in the better eye, full eye movements, and single vision. Subjects 
were excluded on the basis of any known deficit that may have effected driving ability 
(e.g., information processing, psychiatric disorder). 
 
There were 24 subjects in this study. Of the total population 20 were male and 4 were 
female. The age range was 18 to 79 years (mean 46 years). The reported onset conditions 
included retinal problems (1 subject), Cerebra Vascular Accident (11 subjects) trauma (8 
subjects), tumor (1 subject), Multiple Sclerosis (1 subject), Strabmismus (1 subjects) and 
unkown (1 subject).  
The time between the onset of the causative condition and the assessment ranged between 
1 month and 10 years. Eleven of the subjects had been driving until their assessment. 
These drivers had been referred either because of minor collisions, self referral, or 
concern about the impact of the field loss on driver performance. Eight subjects had been 
advised to stop driving until their skills had been assessed or had their license cancelled. 
For five subjects the driving status was unknown. 
 
Each subject undertook an off-road (clinical) assessment followed by an on-road 
(driving) assessment. An outline of the components within this process is presented 
below. 
 
 
 
 
 
 
OFF ROAD ASSESSMENT 
 
Occupational Therapist 
History of medical conditions and driving,  
Physical skills assessment – limb strength, brake reaction time 
Rules of the road - knowledge and application by pen and paper test as well as 
responding to image stimuli of traffic situations 
  
 Orthoptist 
  
History of ocular management 
Vision tests – sensory (including acuity and visual fields) and motor function 
  
 ON ROAD ASSESSMENT 
  
Control of vehicle – use of steering wheel, accelerator, brakes, 
Successful interaction with the environment – response to and identification of road 
signs, road markings, traffic lights, hazards (e.g. pedestrians, moving vehicles). 
Maintenance of adequate speed, accurate position on the road 
 
The off road assessment was conducted in a conventional clinical environment using 
standardised test procedures. The on-road assessment was undertaken in the centres’ 
vehicle (automatic transmission with dual controls) which is equipped to adapt to the 
individual requirements of the driver (seat adjustment, hand control driving). The route 
that was used for the assessment followed the testing strategy of the licensing authorities, 
including: internal consistency with left and right hand turns; lane changes to the left and 
right; negotiation of roundabouts, traffic lights, pedestrian crossings, and progression 
through an underground parking station. 
 
The route commenced in quiet suburban streets and progressed through a series of 
situations of increasing complexity. For instance, the route would include suburban 
streets with road markings to provide guidance for positioning the car, then roads without 
markings so that the driver had to position the car by using other cues. The next stage 
involved driving through a small shopping centre with the potential for unpredictable 
events involving cars and pedestrians, then a large shopping centre with increased 
hazards. Next the client was directed to drive on a multi-laned road with a light traffic 
flow, followed by a multi-laned highway with an increased traffic flow and hazards 
associated with heavy vehicles. During the course of the test, drivers were asked to 
verbally identify items that could impact on their performance.  
 
For the purposes of this study the area of the peripheral field of each eye was correlated 
with the scaled performance of the driver during the on-road test.  
1) The area of the peripheral field was determined by counting the individual segments 
where a stimulus was appreciated within the recorded field from the Goldmann. The total 
area for both a large (the V4e or IV4e) and a small target (I4e) were calculated. (It should 
be noted that during the period of this study, the standard of the target test size was 
altered by the licensing authorities. The test procedure was therefore changed to follow 
this standard.) The response for the two different sized targets in a normal eye is similar 
so for the purposes of this study the outcome was classified under the same heading of 
the large target.  
2) The scaled performance was determined from the recommendation for rehabilitation 
made by the team following the on-road assessment (Table 1). The lower the subject’s 
score the worse their driving performance. Behaviours that lead to these 
recommendations included an inability to demonstrate successful interaction with the 
environment and maintenance of accurate position on the road, particularly whilst 
maintaining the required speed.  
 
Table 1.  
Scores of driver performance based on recommendations for rehabilitation. 
___________________________________________________________________ 
Score  Description 
___________________________________________________________________ 
 10    license maintained 
  9    license maintained with advice to correct bad habits 
  8    license maintained, 3-5 lessons to correct bad habits 
  7    license maintained, 3-5 lessons to support compensatory actions 
  6    license maintained, 5-7 lessons to support compensatory actions &  
                           a retest by the team 
  5    license downgraded to L, retest with team & licensing authority, 
                           adaptations, 5-7 lessons to support compensatory actions 
  4    license downgraded to L, retest with team & licensing authority, 
                           adaptations, 7-10 lessons to support compensatory actions 
  3    license downgraded to L, retest with team & licensing authority, 
                           adaptations, undetermined number of lessons to support  
                           compensatory actions 
  2    suspend license and review in 12 months 
cancel license with no review 
___________________________________________________________________ 
 
 
4. RESULTS 
 
The outcome of the correlations between area of field and performance score are 
presented in Figure 1 (Large Target) and Figure 2 (Small Target). A significant 
correlation was found between the Large Target visual field and the driving score 
(r=0.515, p < 0.01), indicating that smaller visual fields are associated with poorer 
driving performance. Similarly, a significant correlation was found between the Small 
Target visual field and the driving score (r=0.419, p < 0.05), again showing that smaller 
visual fields are associated with poorer driving performance 
 
 
Figure 1. Driving Score by the Visual Field for the Large Target (IV4e, V4e). 
 
 
 
Figure 2. Driving Score by the Visual Field for the Small Target (I4e). 
5. DISCUSSION 
 
It was found that visual field loss does impact on driving performance, in subjects whose 
vision meets the minimum standard of the Licensing Authority. The majority of subjects 
with field loss had some need for rehabilitation. In the group that was studied the type of 
rehabilitation that was required fell between the scores of 9 and 2. This indicated that at 
least some lessons were needed to improve bad driving habits. The maximum 
rehabilitation that was required, was a downgrade to a learners permit until the subject 
had learned to manage the adaptations to the car and had passed a retest with the 
rehabilitation team as well as the licensing authority. No subject in this study required 
cancellation of their license. 
 
In contrast to previous findings (Johnson & Keltner, 1983; Szlyk, 1992), many of the 
drivers in this study reported that they had not been involved in an motor vehicle 
accident. In the current study the drivers demonstrated errors which have a potential for 
involvement in an accident (e.g., failing to see information in their environment, for 
instance a car approaching in their non seeing area). These results suggest that waiting for 
an accident to occur may be too gross an outcome and that more sensitive approaches, 
such as on-road assessments, are better predictors. 
 
Many subjects  who had continued to drive after the onset of their field loss, still required 
training in coping skills. It can therefore be argued that the drivers with field defects do 
not learn to compensate for the loss spontaneously, and require rehabilitation processes to 
improve their skills and become safe drivers. 
 
Although the results of this study have supported the relationship between visual field 
loss and driving ability, the lack of a standard driving route may have introduced 
unnecessary variability into the study. It is recommended that a future study be 
undertaken that refines current procedures, such as the development of a standardised on-
road test. 
 
6. CONCLUSION 
 
This study has demonstrated a link between peripheral vision and driver performance. 
Further research is required in which greater control on the test procedure is 
implemented. It was concluded that clients with reduced peripheral fields require 
appropriate testing and rehabilitation to ensure safe driving performance. 
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